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(54) LAMINATED DIELECTRIC FILTER AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated 
dielectric filter, the characteristics of which fluctuate 
only slightly. 

SOLUTION: Second resonance element pieces 132 and 
134 are respectively electrically connected to 
input/output terminals 102 through input/output 
electrodes 135 and 136. The electrodes 135 and 136 are 
composed of first input/ output electrodes 135a and 
136a positioned on the sides of the input/output 
terminals 102 sides, and second input/output electrodes laa-* 
135b and 136b positioned on the sides of the second m 
resonance elements pieces 132 and 134. The impedance 
values of the second input/output electrodes 135b and 
136b are made smaller than those of the first 
input/output electrodes 1 35a and 1 36a. Consequently, 
even if laminate deviations or cutting slippages occurs, 
the fluctuations of the impedance values of the 
input/output electrodes 135 and 136 can be suppressed 
to small values. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the suitable lamination type dielectric filter for a high 

frequency circuit. 

[0002] 

[Description of the Prior Art]ConventionalIy, this kind of lamination type dielectric filter is explained with 
reference to drawing 17 and drawing 18 . Drawing 17 is an appearance perspective view of the conventional 
lamination type dielectric filter, and a sectional view of the lamination type filter which drawing 18 cut by the 
formative layer of the resonant element. 

[0003]As shown in drawing 17 , the conventional lamination type dielectric filter 10 is provided with the 
layered product 1 1 which laminates a dielectric and a conductor, the input/output terminal 12 of the couple 
attached to the both ends of the layered product 1 1 , and the ground terminal 13 formed in the outside 
surface of the layered product 1 1 . 

[0004]The input/output terminal 12 covers the end of the upper and lower sides 11b which intersect 
perpendicularly with a laminating direction in the center section of the both-ends side 11a parallel to the 
laminating direction of the layered product 11, and is formed in the line. The ground terminal 13 is continued 
and formed in the end of the end face 1 1 a and the upper and lower sides 1 1 b from the whole surface of the 
side 11c parallel to the laminating direction of the layered product 11. 

[0005]As shown in drawing 18 , it is formed in the layered product 11 so that the three stripline type resonant 
elements 14 may become parallel mutually. The one end side of each resonant element 14 connects with 
the ground terminal 13, and the other end side serves as an open end. The input output electrode 15 linked 
to the input/output terminal 12 is formed in the resonant element 14 of an input side and an output side. 
[0006]The manufacturing method of this lamination type dielectric filter 10 is explained. First, the conductive 
paste for forming the resonant element 14 etc. is printed to a green sheet. Next, this green sheet is 
laminated and stuck by pressure by specified order, and a sheet lamination object is acquired. Next, this 
sheet lamination object is cut out in unit part size, and a laminated chip is obtained. Next, this laminated chip 
is calcinated with prescribed temperature, and said layered product 10 is obtained. Next, the conductive 
paste for forming the input/output terminal 12 and the ground terminal 13 is applied to the outside surface taf 
the layered product 10. Next, the lamination type dielectric filter 10 is obtained by calcinating this layered 
product 10. 
[0007] 



[Problern(s) to be Solved by the lnvention]By the way, it was difficult to stabilize the various characteristics, 
such as frequency specification, in the conventional lamination type dielectric filter 10. It is mentioned that 
the distance of the end face 11a and the resonant element 14 which formed the input/output terminal 12 of 
the layered product 1 1 under the influence of the lamination accuracy of a dielectric sheet or decision 
accuracy is not stabilized as one of factors. For example, as compared with a desired position, while the 
resonant element 14 of an input side approaches the input/output terminal 12, the resonant element 14 of an 
output side may separate from the input/output terminal 12. Thereby, the length of said input output 
electrode 15 is changed. Therefore, since the inductance value by this input output electrode 15 is changed, 
the characteristic of the lamination type dielectric filter 10 is changed as a result. Although what is necessary 
is just to have raised lamination accuracy and decision accuracy in order to solve this problem, there was a 
limit in this precision improvement. 

[0008]As mentioned above, it was difficult to stabilize the various characteristics, such as frequency 
specification, in the conventional lamination type dielectric filter 10. 

[0009]in light of the above-mentioned circumstances, this invention comes out. The purpose has dispersion 
in providing few lamination type dielectric filters. 

[0010] 

[Means for Solving the Problem]To achieve the above objects, in an invention of claim 1. In a lamination 
type dielectric filter which it had, a layered product which laminated a dielectric and a conductor, and an 
input/output terminal and a ground terminal which were formed in an outside surface of this layered product 
said layered product, A stripline type resonant element which an end connected with said ground terminal 
too hastily, While one end electrically connects with said resonant element and the other end connects with 
said input/output terminal, a thing provided with an input output electrode whose inductance value near 
[ said ] the input/output terminal is smaller than an inductance value near [ said ] the resonant element is 
proposed. 

[001 1]Since the inductance value of an input output electrode [ / near the input/output terminal ] is smaller 
than an inductance value of an input output electrode [ / near the resonant element ] according to this 
invention, even if a lamination gap and a decision gap arise, change of an inductance value by change of 
the length of an input output electrode can be suppressed small. That is, even if it changes the length of an 
input output electrode by a lamination gap or decision gap, an inductance value of a portion fluctuated by 
this change can be held down small. Thereby, without raising lamination accuracy and decision accuracy, 
change of the characteristic by a lamination gap or decision gap is controlled, and a lamination type 
dielectric filter with small dispersion in the characteristic can be obtained. 

[0012]As an example of a suitable mode of this invention, a thing, wherein said input output electrode 
consists of a linear conductor whose width near [ said ] the input/output terminal is wider than width near 
[ said ] the resonant element is proposed in the lamination type dielectric filter according to claim 1 by claim 
2. 

[0013]ln claim 3, in the lamination type dielectric filter according to claim 1, said input output electrode, A 
thing provided with the piece of the 1st input output electrode which one end connected with said resonant 
element, and two or more pieces of the 2nd input output electrode by which one end was connected to the 
other end of this piece of the 1st input output electrode, the other end connected with an input/output 
terminal, and multiple connection was carried out mutually is proposed. 



[0014]In claim 4, a thing, wherein said all pieces of the 2nd input output electrode are formed in said piece of 
the 1st input output electrode and a same layer is proposed in the lamination type dielectric filter according 
to claim 3. 

[0015]ln claim 5, a thing having the piece of the 2nd input output electrode formed in a different layer from 
said piece of the 1st input output electrode is proposed in claim 3 or a lamination type dielectric filter given in 
4 any 1 paragraphs. 

[00 16] According to the invention of these claims 2 thru/or 5, an inductance value of an input output electrode 
[ / near the input/output terminal ] can be certainly made smaller than an inductance value of an input output 
electrode [ / near the resonant element ]. 

[0017]in claim 6, said input output electrode proposes a thing, wherein it is formed in a different layer from 
said resonant element and an end overlaps said resonant element via a dielectric layer in the lamination 
type dielectric filter according to claim 1. 

[0018]According to this invention, the characteristic of a lamination type dielectric filter which made 
capacitive coupling combination with an input/output terminal and a resonant element can be stabilized. 
[001 9]A process of forming in a dielectric sheet further again the piece of the 1st input output electrode 
which a resonant element and an end connected to this resonant element by claim 7, A process of forming 
two or more pieces of the 2nd input output electrode from which an end connects with said piece of the 1st 
input output electrode, and becomes a dielectric sheet or other dielectric sheets in which said resonant 
element was formed, with multiple connection mutually, A process of laminating two or more dielectric 
sheets containing each dielectric sheet obtained at said process, and acquiring a sheet lamination object, A 
process of cutting out said sheet lamination object for every unit part, and creating a layered product so that 
said piece of the 2nd input output electrode may be exposed, A process of forming an input/output terminal 
linked to said piece of the 2nd input output electrode exposed to an outside surface of said layered product, 
A manufacturing method of a laminated electronic part provided with a process of removing said some of 
input/output terminals so that a lamination type dielectric filter may serve as the desired characteristic and 
the number of connection of said input/output terminal and said piece of the 2nd input output electrode may 
be reduced if needed is proposed. 

[0020]According to this invention, an input output electrode of structure indicated by said claim 3 is formed in 
a layered product even with a formation process of said input/output terminal. That is, an input output 
electrode is connected to an input/output terminal in two or more parts. Therefore, dispersion in the 
characteristic can be made small, without raising lamination accuracy and decision accuracy, as mentioned 
above. If some connected states of said connection part are dispelled according to said removal process, an 
inductance value between an input/output terminal by an input output electrode and a resonant element will 
become large. Thereby, an inductance value between an input/output terminal and a resonant element is 
adjusted with a removal process if needed, and a lamination type dielectric filter which has the desired 
characteristic is obtained so that a lamination type dielectric filter may serve as the desired characteristic. 
[0021] 

[Embodiment of the Invention]The lamination type dielectric filter concerning the 1 embodiment of this 
invention is explained with reference to drawing 1 - drawing 5 . The figure with which drawing 1 explains the 
appearance perspective view of a lamination type dielectric filter, and drawing 2 explains the laminated 
structure of a lamination type dielectric filter, An A-A f line sectional view [ in / in drawing 3 / drawing 2 of a 
lamination type dielectric filter ], the sectional view of the lamination type filter which drawing 4 cut by the 



formative layer of the resonant element, and drawing 5 are the representative circuit schematics of a 
lamination type dielectric filter. 

[0022]As shown in drawing 1 , this lamination type dielectric filter 100 is provided with the following. 
The layered product 101 which laminates a dielectric and a conductor. 

The input/output terminal 102 of the couple attached to the both ends of the layered product 101. 
The ground terminal 103 formed in the outside surface of the layered product 101. 

[0023]In the center section of the both-ends side 101a parallel to the laminating direction of the layered 
product 101, the input/output terminal 102 covers the end of the upper and lower sides 101b which intersect 
perpendicularly with a laminating direction from this end face 101a, and is formed in the line. 
[0024]The ground terminal 103 is continued and formed in the end of the end face 101a and the upper and 
lower sides 101b from the whole surface of the side 101c parallel to the laminating direction of the layered 
product 101. That is, the ground terminal 103 consists of the principal piece 103a formed all over the side 
101c parallel to the laminating direction of the layered product 101, and the surroundings lump part 103b 
which turned to the end of the end face 101a and the upper and lower sides 101b, and was formed in it from 
this side 101c. 

[0025]As shown in drawing 2 thru/or drawing 4 , the layered product 101 has integral construction which 
laminated the dielectric layer 1 10 in which the conductor is not formed, and two or more dielectric layers 
111-119 in which the conductor of the prescribed pattern was formed. Each dielectric layers 110-119 consist 
of a ceramic sintered body which has the dielectric of a BaTi0 3 system, for example. 

[0026]The 1st ground electrode 121 is formed in the dielectric layer 1 1 1 . It has exposed to the long side side 
of the dielectric layer 111, and the 1st ground electrode 121 is connected with the principal piece 103a of the 
ground terminal 103. The 1st ground electrode 121 is not formed in the end by the side of the shorter side of 
the dielectric layer 111. This is for the adhesive strength of the dielectric layer 111 and the dielectric layer 
1 10 to fall, when the 1st ground electrode 121 is formed in the 1st all over the dielectric layer 111. It is for 
preventing the short circuit of the ground terminal 103 and the input/output terminal 102 to the 2nd. 
[0027]The 1st ground electrode 121 serves as shape which the center section of the shorter side of the 
dielectric layer 111 and the neighborhood which counters drew toward the central direction of the dielectric 
layer 111. This is for preventing stray capacitance arising between the 1st ground electrode 121 and the 
input output electrodes 135 and 136 mentioned later. 

[0028]The electrode 122,123,124 for wavelength shortening of the rectangle formed in parallel mutually is 
formed in the dielectric layer 112. These electrodes 122-124 for wavelength shortening are prolonged in the 
direction of the shorter side of the dielectric layer 112. Namely, each electrodes 122-124 for wavelength 
shortening are prolonged in the direction which ties the input/output terminal 102 of said couple, and the 
direction which intersects perpendicularly. It exposed to one long side of the dielectric layer 112, and one 
end of the electrodes 122-124 for wavelength shortening is connected to the principal piece 103a of said 
ground terminal 103. These electrodes 122-124 for wavelength shortening are arranged so that it may lap 
with the pieces 125-127 of the 1st resonant element later mentioned via the dielectric layer 112. Thereby, 
since the electrodes 122-124 for wavelength shortening and the pieces 125-127 of the 1st resonant element 
carry out capacitive coupling, the wavelength shortening effect of a resonant element is acquired. 
[0029]The rectangular piece 125,126,127 of the 1st resonant element is formed in the dielectric layer 113. 



These pieces 125-127 of the 1st resonant element are prolonged in the direction which ties the input/output 
terminal 102 of said couple, and the direction which intersects perpendicularly. The pieces 125-127 of the 
1st resonant element are arranged in the dielectric layer 1 13 at the side in which said electrode 122 for 
wavelength shortening is formed. The pieces 125-127 of the 1st resonant element are arranged so that it 
may lap with the pieces 132-134 of the 2nd resonant element later mentioned via the dielectric layer 113. 
The beer hall 151 (refer to drawing 3 ) is formed in one end of the pieces 125-127 of the 1st resonant 
element. The pieces 125-127 of the 1st resonant element have connected with the pieces 132-134 of the 
2nd resonant element, and the pieces 143-145 of the 3rd resonant element via this beer hall 151 (refer to 
drawing 3 ). 

[0030]The electrode 128 for combination is formed in the dielectric layer 1 14. the electrode 128 for 
combination — the dielectric layer 1 14 - in near a center, it is mostly extended and formed in the longitudinal 
direction of the dielectric layer 114. The electrode 128 for combination connects the bond part 128a and 
both the bond parts 128a of the rectangle formed in both ends, and consists of the path cord part 128b with 
narrow width rather than this bond part 128a. One bond part 128a of the electrode 128 for combination is 
arranged at the position which laps with near the center section of the piece 125 of the 1st resonant 
element, and the piece 132 of the 2nd resonant element on both sides of the dielectric layers 113 and 114. If 
the bond part 128a of another side of the electrode 128 for combination laps with near the center section of 
the piece 126 of the 1st resonant element, and the piece 133 of the 2nd resonant element on both sides of 
the dielectric layers 113 and 114, it is arranged at the position. The lands 129-131 linked to the beer hall 151 
(refer to drawing 3 ) of the dielectric layer 113 are formed in the dielectric layer 114. Said beer hall 151 (refer 
to drawing 3 ) is formed in the formation position of each lands 129-131. 

[0031 ]lt is formed in the dielectric layer 115 so that the piece 132,133,134 of the 2nd resonant element may 
become parallel mutually. Each pieces 132-134 of the 2nd resonant element are prolonged in the direction 
which ties the input/output terminal 102 of said couple, and the direction which intersects perpendicularly. 
The end side of each pieces 132-135 of the 2nd resonant element is connected to the principal piece 103a 
of the near ground terminal 103 which said electrodes 122-124 for wavelength shortening have not 
connected. The other end side of each pieces 132-134 of the 2nd resonant element kept a predetermined 
distance from from [ which said electrodes 122-124 for wavelength shortening have connected / near / 103 ], 
and has countered. Said beer hall 151 (refer to drawing 3 ) is formed in the open end side of each pieces 
132-134 of the 2nd resonant element. 

[0032]As shown in drawing 2 and drawing 4 , the input output electrodes 135 and 136 linked to said 
input/output terminal 102 are connected to the pieces 132 and 134 of the 2nd resonant element by the side 
of input and output among the three pieces 132-134 of the 2nd resonant element. An end the input output 
electrodes 135 and 136 The pieces 135a and 136a of the 1st input output electrode of the piece 132,134 of 
the 2nd resonant element mostly connected to the center section, It consists of the pieces 135b and 136b of 
the 2nd input output electrode which one end connected with the pieces 135a and 136a of the 1st input 
output electrode, and the other end connected to the input/output terminal 102. The pieces 135a and 136a 
of the 1st input output electrode and the pieces 135b and 136b of the 2nd input output electrode consist of a 
linear conductor. Here, the width of the pieces 135a and 136a of the 2nd input output electrode is wider than 
the pieces 135b and 136b of the 1st input output electrode. Therefore, the inductance value by the pieces 
135a and 136a of the 2nd input output electrode is smaller than the inductance value of the pieces 135b and 
136b of the 1st input output electrode. 



[0033]As shown in drawing 2 and drawing 4 , the combination control electrode 137,138 which controls the 
capacitive coupling of the piece 132,134 of the 2nd resonant element and the surroundings lump part 103b 
of the ground terminal 103 is formed in the dielectric layer 115. Each combination control electrode 137,138 
is formed in the corner which the principal piece 103a of the ground terminal 103 which the pieces 132-134 
of the 2nd resonant element have short-circuited in the dielectric layer 115, and the surroundings lump part 
103b adjoin. Each combination control electrode 137,138 is connected to the principal piece 103a of the 
ground terminal 103, and the surroundings lump part 103b. Here, the lay length to which the piece 132,134 
of the 2nd resonant element of the combination control electrodes 137 and 138 extends is larger than the 
length of the surroundings lump part 103b in the direction at least. That is, the combination control electrode 
137,138 intervenes between the piece 132,134 of the 2nd resonant element, and the surroundings lump part 
103b of the ground terminal 103, and is carried out. Thereby, the combination control electrode 137,138 has ; 
controlled that the piece 132,134 of the 2nd resonant element and the surroundings lump part 103b of the 
ground terminal 103 carry out capacitive coupling directly. And capacitive coupling of the combination 
control electrode 137,138 is carried out between the pieces 132,134 of the 2nd resonant element. 
[0034]The electrode 139 for combination is formed in the dielectric layer 116. the electrode 139 for 
combination - the dielectric layer 1 16 - in near a center, it is mostly extended and formed in the longitudinal 
direction of the dielectric layer 116. The electrode 139 for combination connects the bond part 139a and 
both the bond parts 139a of the rectangle formed in both ends, and consists of the path cord part 139b with 
narrow width rather than this bond part 139a. One bond part 139a of the electrode 139 for combination is 
arranged at the position which laps with near the center section of the piece 133 of the 2nd resonant 
element, and the piece 144 of the 3rd resonant element mentioned later on both sides of the dielectric layers 
115 and 116. If the bond part 1 39a of another side of the electrode 1 39 for combination laps with near the 
center section of the piece 134 of the 2nd resonant element, and the piece 145 of the 3rd resonant element 
mentioned later on both sides of the dielectric layers 115 and 116, it is arranged at the position. The lands 
140-142 linked to the beer hall 151 (refer to drawing 3 ) of the dielectric layer 115 are formed in the dielectric 
layer 116. The beer hall 151 (refer to drawing 3 ) is formed in the formation position of each lands 140-142. 
[0035]The rectangular pieces 143-145 of the 3rd resonant element are formed in the dielectric layer 117. 
Shape and the arrangement of these pieces 143-145 of the 3rd resonant element are the same as that of 
said pieces 125-127 of the 1st resonant element. One end of the pieces 125-127 of the 3rd resonant 
element is connected with the beer hall 151 (refer to drawing 3 ) of the dielectric layer 116. Thereby, the end 
of the pieces 125-127 of the 1st resonant element, the pieces 132-134 of the 2nd resonant element, and the 
pieces 143-145 of the 3rd resonant element is connected. 

[0036]The electrodes 146-148 for wavelength shortening of the rectangle formed in parallel mutually are 
formed in the dielectric layer 118. The shape of each electrodes 146-146 for wavelength shortening and 
arrangement are the same as that of said electrodes 122-124 for wavelength shortening. 
[0037]The 2nd ground electrode 149 is formed in the dielectric layer 119. The 2nd ground electrode 149 has 
the same shape as said 1st ground electrode 121. 

[0038]The equivalent circuit of the lamination type dielectric filter 100 is shown in drawing 5 . In a figure, the 
inductor 161 is an inductor ingredient by the input output electrode 135, and is a synthetic inductor 
ingredient of the piece 135a of the 1st input output electrode, and the piece 135b of the 2nd input output 
electrode in detail. Here, the inductance value of the piece 135b of the 2nd input output electrode is smaller 
than the inductance value of the piece 135a of the 1st input output electrode. Similarly, the inductor 162 is 



an inductor ingredient by the input output electrode 136, and is a synthetic inductor ingredient of the piece 
136a of the 1st input output electrode, and the piece 136b of the 2nd input output electrode in detail. Here, 
the inductance value of the piece 136b of the 2nd input output electrode is smaller than the inductance value 
of the piece 136a of the 1st input output electrode. 

[0039]The capacitor 163 is a capacitor ingredient produced between the electrode 122 for wavelength 
shortening, and the piece 125 of the 1st resonant element. The capacitor 164 is a capacitor ingredient 
produced between the electrode 146 for wavelength shortening, and the piece 143 of the 1st resonant 
element. The capacitor 165 is a capacitor ingredient produced between the electrode 123 for wavelength 
shortening, and the piece 126 of the 1st resonant element. The capacitor 166 is a capacitor ingredient 
produced between the electrode 147 for wavelength shortening, and the piece 144 of the 1st resonant 
element. The capacitor 167 is a capacitor ingredient produced between the electrode 124 for wavelength 
shortening, and the piece 127 of the 1st resonant element. The capacitor 168 is a capacitor ingredient 
produced between the electrode 148 for wavelength shortening, and the piece 145 of the 1st resonant 
element. 

[0040]The capacitor 169 is a capacitor ingredient produced between the piece 125 of the 1st resonant 
element and the piece 132 of the 2nd resonant element, and one bond part 128a of the electrode 128 for 
combination. The inductor 170 is an inductor ingredient produced by the path cord part 128b of the electrode 
128 for combination. The capacitor 171 is a capacitor ingredient produced between the piece 125 of the 1st 
resonant element and the piece 133 of the 2nd resonant element, and the bond part 128a of another side of 
the electrode 128 for combination. 

[0041 ]The capacitor 172 is a capacitor ingredient produced between the piece 133 of the 2nd resonant 
element and the piece 144 of the 3rd resonant element, and one bond part 139a of the electrode 139 for 
combination. The inductor 173 is an inductor ingredient produced by the path cord part 139b of the electrode 
139 for combination. The capacitor 174 is a capacitor ingredient produced between the piece 134 of the 2nd 
resonant element and the piece 1 45 of the 3rd resonant element, and the bond part 1 39a of another side of 
the electrode 139 for combination. 

[0042]The capacitor 175 is a capacitor ingredient produced between the piece 132 of the 2nd resonant 
element, and the combination control electrode 137. The capacitor 176 is a capacitor ingredient produced 
between the piece 134 of the 2nd resonant element, and the combination control electrode 138. 
[0043]In this lamination type dielectric filter 100, as shown in this equivalent circuit, a resonant element 
serves as the composition of having connected the pieces 132-134 of the 2nd resonant element to the 
parallel circuit of the pieces 125-127 of one resonant element each, and the pieces 143-145 of the 3rd 
resonant element in series. 

[0044]Next, the manufacturing method of this lamination type dielectric filter 100 is explained. Here, the case 

where many lamination type dielectric filters are manufactured simultaneously is explained. 

[0045]First, for example, to the dielectric ceramic material which used BaTi0 3 etc. as the main raw material 

and mixed Si0 2 etc. as an additive, it specified-quantity-mixes, an organic binder, an organic solvent, or 

water is agitated, and ceramic slurry is obtained. Next, a ceramic green sheet is formed for this ceramic 
slurry by the tape molding methods, such as a doctor blade method. 

[0046]Next, after a punch, laser, etc. punch this ceramic green sheet if needed, conductive paste is printed 
with specified shape by screen printing, an intaglio-printing method, the Toppan Printing method, etc. Here, 



the applied pattern of conductive paste corresponds to the various electrodes and land which were 
mentioned above. 

[0047]Subsequently, a ceramic green sheet is laminated and stuck by pressure using a press device, and a 
sheet lamination object is acquired. Here, built-up sequence of a ceramic green sheet is carried out so that it 
may become the composition of having explained with reference to drawing 2 . 

[0048]Next, a sheet lamination object is cut out in the size per part units, and a laminated chip is obtained. 
Next, this laminated chip is calcinated on predetermined temperature conditions and atmosphere conditions, 
and the layered product 101 is obtained. 

[0049]Next, the conductive paste for input/output terminal 102 is applied to the outside surface of this 
layered product 101 with a replica method. Specifically, elastic bodies, such as silicone rubber which formed 
the slot corresponding to the width of the input/output terminal 102 first, are prepared. And the slot of this 
elastic body is made to fill up with conductive paste. Subsequently, the end face 101a of the layered product 
101 is pressed against an elastic body. It is made for the conductive paste with which the elastic body 
carried out elastic deformation a little at this time, and the slot was filled up to adhere to the upper and lower 
sides 101b contiguous to the end face 101a. 

[0050]Next, the conductive paste for ground terminal 103 is applied to the outside surface of the layered 
product 101 with a dip method. Specifically, conductive paste is first applied with predetermined thickness 
on the flat surface of a buck. The surroundings lump length of the surroundings lump part 103b of the 
ground terminal 103 is determined by the thickness of this conductive paste. And the conductive paste on a 
flat surface is made to immerse the side 101c side of the layered product 101. Thereby, conductive paste 
adheres not only to the side 101c but to the adjoining end face 101a and the upper and lower sides 101b. 
[0051]Next, the conductive paste which adhered outside is made to calcinate by supplying the layered 
product 101 to the furnace of prescribed temperature. Plating treatment of the surface of the input/output 
terminal 102 and the ground terminal 103 is carried out to the last, and the lamination type dielectric filter 
100 is obtained. 

[0052]ln such a lamination type dielectric filter 100. The input output electrode 135,136 The pieces 135a and 
136a of the 1st input output electrode by the side of the 2nd resonant element 132,134, It consists of the 
pieces 135b and 136b of the 2nd input output electrode by the side of the input/output terminal 102, and, 
moreover, the inductance value of the pieces 135b and 136b of the 2nd input output electrode has an 
inductance value of the pieces 135b and 136b of the 2nd input output electrode smaller than the inductance 
value of the pieces 135a and 136a of the 1st input output electrode. Therefore, even if a lamination gap 
arises in a laminating process or a decision gap arises in a cutting process, there is little change to the 
inductance value of the input output electrode 135,136. Thereby, characteristic dispersion of a lamination 
type dielectric filter can be stopped small. 

f0053] Drawing 6 is the graph which simulated the standing-wave ratio (VSWR) by the side of one 
input/output terminal about this lamination type dielectric filter 100. In drawing 6 , a horizontal axis expresses 
frequency and the vertical axis expresses the standing-wave ratio. In drawing 6 , neither a lamination gap nor 
a decision gap generates a solid line, but the case where each electrode is formed in a desired position is 
shown, and the dotted line shows the case where 50 micrometers of formative layers of the pieces 132-134 
of the 2nd resonant element shift in the direction which ties the input/output terminal 102. In drawing 6 , the 
dashed dotted line showed the case where 50 micrometers of formative layers of the piece of the 2nd 
resonant element shifted in the direction which ties an input/output terminal in the conventional lamination 



type dielectric filter as a comparison object. 

[0054]As this graph shows, in the lamination type dielectric filter 100 concerning this embodiment, it turns 
out that the characteristic (dotted line) when a lamination gap etc. arise becomes almost equal to the desired 
characteristic (solid line). On the other hand, in the conventional lamination type dielectric filter, the 
characteristic (dashed dotted line) when a lamination gap etc. arise differs from the desired characteristic 
(solid line) greatly. Thus, it turned out that the lamination type dielectric filter 100 concerning this 
embodiment has a big effect in respect of dispersion in the characteristic as compared with the conventional 
thing. 

[0055]Although the 1 embodiment of this invention was described above, this invention is not limited to this. 
The range of this invention is shown by the claim and all the modifications which enter into the meaning of 
each claim are included in this invention. 

[0056]For example, as shown in drawing 7 , it may form so that the pieces 135a and 136a of the 1st input 
output electrode may move in a zigzag direction. In this case, the inductance value of the pieces 135a and 
136a of the 1st input output electrode becomes large. 

[0057]lt may be made to connect two or more pieces 135c and 136c of the 2nd input output electrode in 
parallel to the pieces 135a and 136a of the 1st input output electrode, as shown in drawing 8 . In this case, 
since the pieces 135c and 136c of the 2nd input output electrode have connected in parallel, even if the 
pieces 135a and 136a of the 1st input output electrode and width are the same, a synthetic inductance value 
can be made small. In such a lamination type dielectric filter. As shown in drawing 9 , after forming the 
input/output terminal 102, the inductance value of the input output electrode 135,136 can be adjusted by 
removing the input/output terminal 102 in the connection part of the pieces 135c and 136c of the 2nd input 
output electrode, and the input/output terminal 102 if needed. By this adjustment, even if a lamination gap, a 
decision gap, etc. arise, the lamination type dielectric filter which has the desired characteristic can be 
obtained. What is necessary is just to specifically perform removal of this input/output terminal 102 using 
laser, Luda, etc. 

[0058]Although the pieces 135c and 136c of the 2nd input output electrode were formed in the pieces 135a 
and 136a of the 1st input output electrode, and a same layer, as shown in drawing 10 , it forms in the 
different dielectric layers 1 15a and 1 15b, and may be made to carry out multiple connection in the 
modification shown by drawing 8 mutually. What is necessary is just to make connection between layers by 
a beer hall in this case. And even if it is this lamination type dielectric filter, as explained with reference to 
drawing 9 , the characteristic can be adjusted by removing some input/output terminals 102 after formation of 
the input/output terminal 102. 

[0059]As shown in drawing 11 , the pieces 135d and 136d of the 2nd input output electrode may be formed 
so that the input/output terminal 102 is approached, and width may become large. 

[0060]By this embodiment, as the equivalent circuit of drawing 5 showed, connected connection between a 
resonant element and the input/output terminal 102 by the inductor further again, but. As shown in drawing 
12 , the input output electrode 135,136 is formed in other dielectric layers 115c, and it may be made to carry 
out capacitive coupling of the piece 132,134 of the 2nd resonant element to the input output electrode 
135,136. In this case, the piece 132,134 of the 2nd resonant element and the input/output terminal 102 are 
connected with an inductor in the series circuit of a capacitor. A connection circuit may be made to differ by 
the input side and an output side. 

[0061 ]A connecting location, the connection number, etc. of each piece of a resonant element by the beer 



hall 151 may be suitably changed further again, in order to obtain the desired characteristic. Thereby, since 
the characteristic impedance of each resonant element is controllable, the lamination type dielectric filter 
which has the desired characteristic can be obtained. For example, as shown in drawing 13 , the beer hall 
151 may be formed the short circuit side of the piece of the 2nd resonant element, and near a center 
section. As shown in drawing 14 , the beer hall 151 may be formed only near the center section of the piece 
of the 2nd resonant element. As shown in drawing 15, it is not necessary to provide the electrode for 
wavelength shortening. As shown in drawing 16 , the piece of a resonant element of 1 may constitute each 
resonant element. 

[0062]In drawing 7 - drawing 16 , the same numerals were given to the same element as the above- 
mentioned embodiment. 

[0063]With this operation sound gestalt, although the ground terminal was formed with the dip method, it 
may form with other techniques, such as a replica method, further again. 
[0064]ln this embodiment, although the resonant circuit illustrated what becomes 3 stage constitution in the 
layered product, it may be two steps or they may be four or more steps further again. 
[0065] 

[Effect of the lnvention]Since the inductance value of an input output electrode [ / near the input/output 
terminal ] is smaller than the inductance value of an input output electrode [ / near the resonant element ] 
according to this invention as explained in full detail above, Even if a lamination gap and a decision gap 
arise, change of the inductance value by change of the length of an input output electrode can be 
suppressed small. That is, even if it changes the length of an input output electrode by a lamination gap or 
decision gap, the inductance value of the portion fluctuated by this change can be held down small. 
Thereby, without raising lamination accuracy and decision accuracy, change of the characteristic by a 
lamination gap or decision gap is controlled, and a lamination type dielectric filter with small dispersion in the 
characteristic can be obtained. 
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CLAIMS 

[Claim(s)] 

[Claim 1]A layered product which laminated a dielectric and a conductor. 

An input/output terminal and a ground terminal which were formed in an outside surface of this layered 
product. 

Are the above the lamination type dielectric filter which it had, and said layered product, A stripline type 
resonant element which an end connected with said ground terminal too hastily, While one end electrically 
connected with said resonant element and the other end connected with said input/output terminal, it had an 
input output electrode whose inductance value near [ said ] the input/output terminal is smaller than an 
inductance value near [ said ] the resonant element. 

[Claim 2]The lamination type dielectric filter according to claim 1, wherein said input output electrode 
consists of a linear conductor whose width near [ said ] the input/output terminal is wider than width near 
[ said ] the resonant element. 

[Claim 3]The lamination type dielectric filter comprising according to claim 1: 

The piece of the 1st input output electrode by which an end connected said input output electrode with said 
resonant element. 

Two or more pieces of the 2nd input output electrode by which one end was connected to the other end of 
this piece of the 1st input output electrode, the other end connected with an input/output terminal, and 
multiple connection was carried out mutually. 

[Claim 4]The lamination type dielectric filter according to claim 3, wherein said all pieces of the 2nd input 

output electrode are formed in said piece of the 1st input output electrode, and a same layer. 

[Claim 5]Claim 3 or a lamination type dielectric filter of a statement given in 4 any 1 paragraphs having the 

piece of the 2nd input output electrode formed in a different layer from said piece of the 1st input output 

electrode. 

[Claim 6]The lamination type dielectric filter according to claim 1, wherein said input output electrode is 
formed in a different layer from said resonant element and an end overlaps said resonant element via a 
dielectric layer. 

[Claim 7]A manufacturing method of a laminated electronic part characterized by comprising the following. 
A process of forming in a dielectric sheet the piece of the 1st input output electrode which a resonant 
element and an end connected to this resonant element. 



A process of forming two or more pieces of the 2nd input output electrode from which an end connects with 
said piece of the 1st input output electrode, and becomes a dielectric sheet or other dielectric sheets in 
which said resonant element was formed, with multiple connection mutually. 

A process of laminating two or more dielectric sheets containing each dielectric sheet obtained at said 
process, and acquiring a sheet lamination object 

A process of cutting out said sheet lamination object for every unit part, and creating a layered product so 
that said piece of the 2nd input output electrode may be exposed, A process of forming an input/output 
terminal linked to said piece of the 2nd input output electrode exposed to an outside surface of said layered 
product, and a process of removing said some of input/output terminals so that a lamination type dielectric 
filter may serve as the desired characteristic and the number of connection of said input/output terminal and 
said piece of the 2nd input output electrode may be reduced if needed. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The appearance perspective view of a lamination type dielectric filter 

[Drawing 2] The figure explaining the laminated structure of a lamination type dielectric filter 

[Drawing 3] The A-A 1 line sectional view in drawing 2 of a lamination type dielectric filter 

[Drawing 4] The sectional view of the lamination type filter cut by the formative layer of the resonant element 

[Drawing 5] The representative circuit schematic of a lamination type dielectric filter 

[Drawing 6] The graph explaining the characteristic of a lamination type dielectric filter 

[Drawing 7] The sectional view of the lamination type filter concerning other examples cut by the formative 

layer of the resonant element 

[Drawing 8] The sectional view of the lamination type filter concerning other examples cut by the formative 
layer of the resonant element 

[Drawing 9] The figure explaining the adjustment method of the characteristic of the lamination type dielectric 
filter of drawing 8 

[Drawing 10] The exploded perspective view of the layered product of the lamination type dielectric filter 
concerning other examples 

[Drawing 11] The sectional view of the lamination type filter concerning other examples cut by the formative 
layer of the resonant element 

[Drawing 12] The exploded perspective view of the layered product of the lamination type dielectric filter 
concerning other examples 

[Drawing 13] The sectional view of the lamination type dielectric filter concerning other examples 
[Drawing 14] The sectional view of the lamination type dielectric filter concerning other examples 
[Drawing 15] The sectional view of the lamination type dielectric filter concerning other examples 
[Drawing 16] The sectional view of the lamination type dielectric filter concerning other examples 
[Drawing 17] The appearance perspective view of the conventional lamination type dielectric filter 
[Drawing 18] The sectional view of the lamination type filter cut by the formative layer of the resonant 
element 

[Description of Notations] 

100 — A lamination type dielectric filter, 101 — A layered product, 102 — Input/output terminal, 103 [ — 
Dielectric layer, ] -- A ground terminal, 1 03a — A principal piece, 1 03b — A surroundings lump part, 110-119 
121 - The 1st ground electrode, 122-124,146-148 - The electrode for wavelength shortening, 125-127 - 
The piece of the 1st resonant element, 128,139 - A coupling electrode, 132-134 - The piece of the 2nd 



resonant element, 135,136 [ — A combination control electrode, 143-145 / — The piece of the 3rd resonant 
element 149 / - The 2nd ground electrode ] - An input output electrode, 135a, 136a ™ The piece of the 1st 
input output electrode, 135b, 136b - The piece of the 2nd input output electrode, 137,138 
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